Vascular adhesion protein-1 and ICAM-1 support the adhesion of tumor-infiltrating lymphocytes to tumor endothelium in human hepatocellular carcinoma.
T cell-mediated mechanisms are important in the defense against solid organ tumors. Why some tumors are more heavily infiltrated by T cells than others is poorly understood but is likely to depend upon adhesive interactions between circulating lymphocytes and tumor endothelium. In support of this hypothesis, the present study shows that primary human hepatocellular carcinomas (HCC) are more heavily infiltrated with T cells than colorectal hepatic metastases (CHM), and that their tumor vessels express high levels of several adhesion molecules. In HCC, an intense T cell infiltrate is observed within the tumor associated with strong expression of ICAM-1 and vascular adhesion protein-1 (VAP-1) on tumor endothelium. In contrast, fewer T cells infiltrated CHM and these tumors have little ICAM-1 and no detectable VAP-1 or VCAM-1 on tumor endothelium. T cells infiltrating both tumors are LFA-1 and very late Ag (VLA)-4 high. In vitro tissue-binding studies demonstrated that T cells bound readily to tumor endothelium in HCC, and Abs to ICAM-1, VAP-1, and to a lesser extent VCAM-1 could inhibit this binding. VAP-1 supported sialic acid-dependent adhesion under shear stress, suggesting that VAP-1 and ICAM-1 mediate, respectively, tethering and firm adhesion. In contrast, very few T cells bound to tumor vessels in CHM. Thus our data suggest that the VAP-1/VAP-1 receptor and ICAM-1/LFA-1 pathways are important in the recruitment of T cells to HCC. The strong expression of VAP-1 on tumor endothelium distinguishes HCC from CHM and supports our previous hypothesis that VAP-1 is an important hepatic endothelial adhesion molecule.